of use by the clinician alone. Hence I consider the indigo-carmine test the test " par excellence "; and in surgery I believe that two classes of test will prove of permanent value, namely, the dye tests (indigo and phthalein) and the blood-urea test for prostates and doubtful bilateral kidney disease.
Lastly, no surgeon ought to operate on kidneys and prostates unless he has had a good clinical training in the use of tests of renal function.
Dr. R. L. MACKENZIE WALLIS. (ABSTRACT.) As a result of my experience I place the greatest reliance on the following tests: (1) Diastase in the urine; (2) urea in the blood; (3) ratio of blood sugar to urinary sugar; (4) urea concentration test.
(1) The diastase content of the utrine as a test of renal efficiency has proved of the utmost value in my work. In 1915 I studied a large number of cases of nephritis occurring in France, and found the diastase content of the urine was the.best individual test for both diagnosis and prognosis. Naturally my experience of this test has been extended of recent years, and both from a surgical and medical point of view I have no hesitation in recommending its use.
In any case of renal damage the normal diastase content is reduced from 10 to 20 to figures of five units or less according to the degree of damage. In toxic kidney, on the other hand, such as is met with in eclampsia, the diastase content is abnormally raised.
(2) Urea in Blood.-This estimation, done as a routine test on every renal case, and taken in conjunction with other tests, is undoubtedly of value. By means of a micrQchemical method this determination can be made upon a few drops of blood obtained by means of a finger prick. The urea content of normal healthy adults ranges between 0O02 to 004 grm. per cent. In elderly men this figure generally rises to O005 grm. per cent., so that in cases of prostatitis this latter figure may be taken as normal for the age of the patient. Figures for blood urea of 007 grm. per cent. should be considered as unfavourable, and should cause the surgeon to proceed with caution. Patients with a urea retention of 01 grm. or over should not be submitted to operation as the risks of uraemia are very much greater.
(3) The urea concentration test of MacLean has also been used and found to yield results in accordance with the other tests in most cases. My colleague Mr. H. E. Archer has followed the rise in blood urea following the administration of 15 grm. of urea, and found no definite relationship exists between the rise of urea in the blood either in time or extent with the urea concentration in the urine.
(4) The relationship of the blood sutgar content to renal insufgiciency is of course well known, but so far no satisfactory explanation has been discovered.
It was suggested that the suprarenals were affected, and the increased activity of these glands accounted for the hyperglycEemia as well as the high bloodpressure. The presence of a definite and constant amount of sugar in normal urine has also been known for some time and various methods have been devised for the detection and estimation of this sugar. After a series of trials I have devised a method of estimating the normal urinary sugar, and find that in a normal person the percentage amount of reducing sugars is remarkably constant, and is almost identical with that in the blood. The normal blood sugar content varies from 0 08 to 0*011 grm. per cent., and that in the urine varies from '007 to O'09. If the blood sugar content is increased, as for example after a meal, then the urinary sugar is correspondingly increased. In other words the kidney acts as a " safety valve " to maintain the circulating blood sugar as near as possible at the normal level. The ratio of blood sugar to urinary sugar in a normal person is therefore unity or slightly above or below. The slightest damage to the kidney upsets the safety valve action and this is expressed by an increased ratio. The greater the renal damage the higher the blood sugar and the lower the urinary sugar will be. This ratio may be raised in spite of the absence of urea retention. There is a general correspondence between the urinary sugar and the diastase content. This test has proved of value in my hands.
No test or tests for renal function will answer the question when to operate and when not to operate. They are of value in helping the surgeon in the doubtful cases, and in such there would appear to be general agreement between the clinical signs and symptoms and the results of these tests. When in doubt the surgeon performs the operation for prostatectomy in two stages, and if he has the renal function tests done in such cases he is able to proceed with greater confidence and I am confident is not guided entirely by his clinical findings. In cases of prostatitis the tests applied are really tests for the functional efficiency of both kidneys, and we cannot at present define the type of pathological lesion, or its extent, by these tests alone.
With unilateral or bilateral disease of the kidneys, the tests are of greater value. In such cases it has been our custom to do all the tests described above. As far as possible specimens obtained by ureteral catheterization have also been obtained and these are examined for sugar, urea, and diastase content. The estimation of these three constituents can be made upon a few cubic centimetres .of the urine, so that there is no difficulty with regard to quantities obtained in making these determinations. These tests have proved of value in deciding which kidney is damaged, and whether the other kidney is capable of performing its functions. Then again, by means of these tests we can differentiate between an ordinary pyelitis and a pyelonephritis. The interpretation of the results is a matter of experience, and in conclusion it may be said that no one test is of value in diagnosis of renal insufficiency. A combination of three or four tests often supplies the necessary information required, but each test must be taken on its merits and considered both individually and collectively. In this way it is found that the tests are of real value and conclusions based upon them are more frequently right than wrong.
For diagnostic purposes I regard the urea in blood, sugar in blood and urine, diastase, and urea concentration tests as the tests of choice, and if limited to only two I should select the first two.
Mr. JAMES B. MACALPINE. (ABSTRACT.) There can be little real parallelism between the work of the physician, which deals witb the numerous non-suppurative inflammations of the kidney, and that of the surgeon, which deals, so far as total renal function is concerned, with a single primary phenomenon in renal compression and two secondary phenomena in fibrosis and suppuration. The physicians have elaborated a number of tests which are designed to meet the varying lesions which they have to investigate, and their work has to some extent a histological basis. In the surgical field the kidney function should be regarded as a unit, and in
